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SS; wherein a projected^ surf ace (5) . 
toward inside of said main body at a part of an inner 
surface o? said main body adjacent said liquid supply 
port. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 



The present invention relates to a liquid container 
for accommodating liquid to be used tor recording by an 
ejection head(ink jet head) which forms images by ejec- 
tion of droplets onto sheets. 

In conventional printers, an ejection head for .mage 
formation by ejection of droplets onto sheets, can be 
ca'ed on acar'riage which makes reciprocal movement 
in a direction perpendicular to the sheet feed.ng direc- 
tion in a plane parallel to the sheet. 

in such a scanning type apparatus, the carnage is 
moved on a line in response to instructions, and simul- 
taneously, the droplets are ejected in response to elec- 
tion signals to effect the image formation on the sheet 
and thereafter, the sheet is fed through a predetermined 
distance by a feeding device, and these operations are 
repeated. As for the droplet ejecting type, there are a 
type using an electrothermal transducer element(heat- 
er) and a type using a piezoelectric element(p.ezoe tec- 
trie) in either of which the ejections of the ink droplets 
are controllable by an electrical signals. In the liquid 
droplet ejecting method using the electrot hernial i rans- 
ducer element, an electric signal is supplied to the elec- 
trothermal transducer element so that ink adjacent the 
electrothermal transducer element is instantaneously 
boiled, and the droplet is ejected at a high speed by an 
abrupt growth of a bubble causedtoy the instantaneous 
of the ink by the boiling. 

Since the liquid is consumed dunng the image for- 
mation, the ejection head has to be always supplied with 
the liquid. To accomplish this there is a system, for ex- 
ample, wherein an ink container is provided in a main 
assembly of the ink jet recording apparatus, and an ink 
suoolv tube is extended from the ink container to the 
recording head to supply the ink with negative pressure 
provided by a static head difference between the Inkjet 
head and the ink container. Such a type, however re- 
sults in bulky structure, and therefore, it is unsuitable to 
a popular type machines from the standpoint of the size 

and the price. 

As another system, there is a so-called liquid con- 
tainer carrying type wherein a liquid container which is 
detachably mountable relative to the ejection head ca - 
ned on the carriage, an is connected to a liquid supply 
port of the ejection head. In this system, the liquid con- 
tainer is exchanged with a new one after the liquid there- 
in is consumed up. . 

In such a liquid container carrying type, the ejection 
head is usually disposed below the liquid container. 
Therefore, if the liquid container has an open-to-ambi- 
ence structure, a means has to be provided to produce 
a predetermined negative pressure to prevent the liquid 
from leaking out through the droplet ejection outlet(on- 
fice) of he ejection head. Additionally, in order to stabi- 
lize the ejection property, a stable meniscus should be 



maintained at the droplet ejection outlet of the ejection 
head, in such a liquid container, the negative pressure 
is adjusted to a predetermined level in consideration of 
the static head difference between the ejection portion 
s of the ejection head and the liquid surface .n the con- 
tainer so as to maintain the stabilized memscus at he 
ejection outlet. Therefore, the state of the liquid ,n the 
liquid container is influential to the liquid droplet ejection 
performance from the ejection head. 
,o lnordertogeneratesuchnega«vepressure,Japa g 

nese Laid-open Patent Application No. SHO- 56-67269 
and Japanese Laid-open Patent Application No^SHO- 
59-98857. for example, proposes a spring urged blad- 
der ink container type using an ink bladder urged by a 
,s spring in an ink container. With such a type, he manu- 
facturing step is complicated, and therefore, the manu- 
facturing cost is high, and in addition the ink content per 
unit volume o, the ink container, i.e., the ink holding rate 
is smaller if the thickness of the container is smaller, with 
20 the result of higher running cost. 

For example, Japanese Laid-open Patent Applica- 
tion No HEI- 2-21466 discloses a container, the ms.de 
of which is dK/ided into a plurality of ink chambers, which 
in turn are communicated through a fine hole which is 
25 capable of producing a negative pressure. In th.s type, 
however, the ink does not exist at the fine hole portion 
depending on the orientation of the ink container, wrth 
the result of no negative pressure, or the negate pres- 
sure tends to reduce by the expansion of the air in the 
30 ink chamber due to the ambient temperature or the like, 
so that ink leaks relatively easily. 

There is a further known system wherein an absorb- 
ing material occupies the entire inside space of the ink 
container, and the ink is retained by the absorbing ma- 
35 terial. The absorbing material is a liquid absorbing ma- 
terial in the form of a porous material such as a sponge^ 
and it is ordinary that absorbing material has originally 
a size larger than the inside volume of the container, and 
is compressed when it is placed therein. 
40 With such a system, the ink amount which can be 
actually used from the container is smaller than the total 
volume of the ink container since the ink amount which 
can be contained in the absorbing material is ^ edt ° 
provide the stable negative pressure to avoid the ink 
45 leakage or the like, and since the ink in the absorbing 
material sometimes cannot be completely used up since 
the absolute value of the negatrve pressure '"creases 
with the consumption of the ink retained in the absorbing 

50 ^ There is a further system, which is a so-called half- 
sponge ink container type which increases the amount 
of the ink which can be consumed. An example of his 
is disclosed in Japanese Laid-open Paten Applrewon 
No HEI- 6-40043 wherein the container .ncludes a liquid 
55 retaining member accommodating portion accommo- 
dating a liquid retaining member for negative pressure 
production, and an ink accommodating portion accom- 
modating the ink next to the liquid retaining member ac- 
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commenting portion and communicat.ng therewith 
through a passage. This container lor ink jet printer, 
therefore is provided with a liquid retaining member ac- 
commodation chamber for accommodating the liquid re- 
taining member and the ink accommodation chamber 
for accommodation the ink, so that ink holding rate ts 
improved while stabilizing the negative pressure, wrth a 
simple structure, thus accomplishing the low manufac- 
turing cost, low running cost, highly reliable and the 
downsizing of the apparatus. 

A detailed description will be made as to the struc- 
ture of liquid containers. 

Figures 1 5 and 1 6 show conventional liquid contain- 

The container of Figure 15 supplies the recording 
liquid to a wire dot head, and the liquid absorbing ma- 
terial 101 has a thicknesses which is different at theliont 
side portion and the rear side portion, wherein when it 
is placed in the main body 102 of the container the front 
side portion is compressed by the cap 103. With this 
structure, the capillary force provided by the liquid ab- 
sorbing material 101 increases toward the liquid supply 
port 1 04 so that ink can be concentrated at the ink supply 
port side efficiently. 

In Figure 1 6, the container is integral with an ink jet 
head and three chambers of the container accommo- 
dates the liquid absorbing materials 201, respectively, 
wherein an ejection head 203 is provided at the bottom 
portion of the main body 202. The liquid absorbing ma- 
terial 210 is press-contacted to the supply pipe 205 
which is in communication with the orifices 204 of the 
ejection head 203 ((Japanese Laid^pen Patent Appli- 
cation No SHO- 63-87242). With such a structure, the 
portion of the liquid absorbing material 210 which is con- 
tacted to the supply pipe 205 is compressed, and there- 
fore the capillary force of the portion is larger so that 
ink is efficiently collected to the supply pipe 205. Japa- 
nese Laid-open Patent Application No. SHO- 
55-161661 discloses a structure using fiber as the ab- 
sorbing material, and the configuration of the container 
per se is reduced toward the connecting portion to im- 
prove the supply of the ink. 

Figure 17 shows another liquid container. This is 
disclosed in Japanese Laid-open Patent Application No. 
HEI- 7-125239, wherein a negative pressure producing 
member accommodating chamber 401 accommodating 
a negative pressure producing member 402 is in fluid 
communication with a liquid containing chamber 403 ac- 
commodating liquid 404 through a fluid communication 
path 405, wherein a bottom portion of the negative pres- 
sure producing member accommodating chamber 401 
between the fluid communication path 405 and the liquid 
supply port 406 provided at the bottom portion is low- 
ered so that compression of the negative pressure pro- 
ducing member 402 is eased at the lowered portion to 
provide a liquid rich region 408. 

The above described liquid containers involve a 
problem arising from the compression required for plac- 



ing it in the container. 

Figure 18 is a schematic sectional view illustrating 
insertion of the liquid absorbing material into the mam 
body of the container having a flat thin type rectangular 
s parallelopiped configuration, and Figure 19 is a sche- 
matic sectional view of the liquid container after the liq- 
uid absorbing material is placed therein. 

As shown in Figure 18. the liquid absorbing material 
303 is inserted into the main body 304 of the conta.ner 
10 while compressing it in the longitudinal direction, and 
more particularly, it is compressed down to Jess than be 
inner longitudinal dimension of the main body 304 us.ng 
compression plates 305 and 306. At this time the com- 
pression ratio is high in the neighborhood, of the com- 
is pression plates 305 and 306. and it is low in the neigh- 
borhood of the center. When the liquid absorbing mate- 
rial 303 is placed into the main body 304 of the container 
with this state, this compression ratio distribution of the 
liquid absorbing material 303 remains at it is after it is 
20 inserted into the main body 304, as shown in F.gure 19. 
With such non-uniform compression ratio, the pore 
sizes of the porous material are not uniform, there- 
fore the capillary forces of the liquid impregnated in the 
absorbing material are locally different. Therefore, only 
25 the liquid at the central portion where the capillary force 
is small is consumed, and the liquid adjacent the con- 
tainer side wall surface where the capillary force is 
strong is left, with the result that supply performance is 
deteriorated, for example, the continuity of the liquid is 
so stopped before the liquid is used up. 

This problem is eased by use of the structure shown 
in said Figures 1 5, 16, but the non-uniform compression 
still exists in Figure 15, and in the Figure 16 structure 
the compression unevenness still exists although the 
as compression ratio adjacent the supply pipe is high. With 
the structure of Figure 17, the supply of the liquid is suf- 
ficient 

In the case of the flat thin type liquid container, the 
size of the maximum area side of the container neces- 
40 sarily increases with the increase of the accommodation 
capacity of the liquid. The air vent of the liquid conta.ner 
is sealed by a sealing material so as to avoid evapora- 
tion of the liquid during the transportation or in storage. 
Therefore, if the liquid container which is made of ther- 
45 moplastic resin material is kept under a high tempera- 
ture ambience, the maximum area side which is rela- 
tively easily deformed is expanded by the internal pres- 
sure even to such an extent of plastic deformation with 
the result of increase of outer dimensions. As a result, 
so the container may be unable to be mounted to the car- 
riage particularly in the case of the downsized appara- 
tus. 

Accordingly, it is a principal object of the present in- 
vention to provide a liquid container which can stably 
55 supply the liquid as much as possible to the election 

head. , 

It is another object of the present invention to pro- 
vide a liquid container which can be mounted to the car- 
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riage even if the outer dimension is increased due to the 
plastic deformation under the high temperature ambi- 
ence during transportation or the like. 

Since the above described half-sponge ink conta.n- 
er type is provided with the absorbing material, the same 
p oSem arises. When the amount of the ink n the ,nk 
accommodation chamber becomes very small, the ink 
fends to remain at the corner portk>ns, at the marginal 
areas of the bottom surface in the ink accommodation 
chamber or adjacent the paction, so that consumable 
amount of the ink reduces. When the ink remaining 
amount detection of the ink accommodation chamber is 
effected, the remaining amount detection is unstable 
dueVo tne remainder ink, with the resuit that small pnnt 
ing warning may be produced prior to the appropna te 
timing, or that forced print stop timing may be appropn- 

sit 3 

' it is a further object of the present invention to pro- 
vide a liquid container for an ink jet recording apparatus 
with which a large amount of the ink can be stably sup- 
plied. 



SUMMARY OF THE INVENTION 



According to an aspect of the present invention, 
there is provided a liquid container comprising a main 
body for accommodating liquid contributable towage 
formation; a liquid absorbing material, accommodated 
n sS main body, for holding the liquid; a liquid supply 
port inlaid main body, for supplying the liquid toward 
an ejection head for the image formation; an air vent for 
fluid communication between said main body and an 
ambience; wherein a projected surface is projected I to- 
ward inside of said main body at a part of an inner sur- 
face of said main body adjacent said liquid supply port 
It is preferable that said projected surface is spaced 
apart from narrow walls not having said supply port. 

It is preferable that said main body has an outer ap- 
pearance of flat thin and substantially rectangular par- 
allelepiped configuration, and said liquid supply port s 
provided in a narrow side thereof, wherein said project- 
ed surface is provided at each of maximum area side 
walls sandwiching the side having the liquid supply port 
adjacent said liquid supply port. 

It is preferable that an outer surface of a substan- 
tially central portion of each of maximum area side walls 
of said main body is recessed. 

According to another aspect of the present inven- 
tion, there is provided an ink container comprising a firs 
chamber accommodating a liquid absorbing material 
and having a liquid supply port for supplying Hqud to- 
ward an ejection head for image formation and an air 
vent for fluid communication with a communication, a 
second chamber for containing the liquid to be supp .tod 
,o said first chamber, said second chamber being in fluid 
communication with said first chamber through a com- 
municating portion provided adjacent a bottom , portion 
of said main body, in use, being substantially hermeti- 



cally sealed except for said communicating portion a 
partition wall lor separating said first chambe, -and sec- 
ond chamber and defining a top end of said fluid com- 
munication path, wherein said container has a substan- 
s Sly flat thin and rectangular parallelepiped con igu ra- 
tion and wherein a projected surface is projected to- 
ward inside of said main body at a part of an inner sur- 
face of each of lateral side of said first chamber sand- 
wiching a side having a liquid supply port, adjacent said 

10 'ISII that said liquid supply port is dis- 
posed in a bottom portion of said first chamber in use, 
and said partition wall is provided with an ambience in- 
troduction path extending from a non-end pa of said 
,5 partition walltosaidcommunicatingport,on, and^re- 
°n said projected surface is provided betweenthe bottom 
portion to a direction of a top end of said ambience m- 
troduction path. 

It is preferable that said projected surface said pro- 
se jected surface is spaced apart from said partition wall 
and from a narrow walls not having said supply port 

It is preferable that an outer surface of a substan- 
tially central portion of each of maximum area side walls 
of said first chamber is recessed. 
25 In the present invention, the liquid absorbing nota- 
rial may be of non-compression type which has been 
classed to a desired compression ratio at the time 
of placing it into the main body of the container or £ a 
heat compression type which has been compressed to 
30 a desired compression ratio before it is placed into the 
main body. The liquid contributable to the image forma- 
Zn may be color ink including a coloring component 
such as yellow, cyan, magenta or black coloring com- 
ponent or a liquid containing a component which reacts 
35 with the color ink. 

According tothe above-described first aspect of the 
present invention, the projected surface is effective to 
compress the low compression ratio of theliquid absorb- 
ing material so that compression ratio becomes rela^e- 
40 ly uniform in the longitudinal direction. Therefore, a larg- 
er amount of the liquid in the container can be used up^ 
During the transportation of the liquid container ,n 
which the air vent is usually sealed, the maximum area 
side wall tends to be expanded by the interna, pressure 
45 with the possible result of the plastic cWormatcn and 
therefore the expansion of the outer dimension of the 
container. Since, however, the outer surface is inwardly 
Messed in the preferred example, the maximun .width 
(shortest dimension) can be maintained I even , [the max- 
so mum area side wall expands outwardly. Accordingly 
the container can be mounted into a mounting space 
with small tolerance. 

The projected surface is effective to compress the 
low compression ratio of the liquid absdrbing matenal in 
55 the first chamber so that compression ratio becomes rel- 
atively uniform in the longitudinal direction. Therefore 
the liquid level in the first chamber can be maintained 
without reaching to the wall having the supply port to 
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ensure the liquid supply from the second chamber while 
permitting ambience introduction. 

Since, however, the outer surface is inwardly re- 
cessed in the preferred example of this aspect, the max- 
imum width (shortest dimension) can be maintained 
even if the maximum area side wall expands outwardly. 
Accordingly, the container can be mounted into a mount- 
ing space with small tolerance. 

According to a further aspect ot the present inven- 
tion there is provided an ink container, wherein a liquid 
retaining member accommodation chamber accommo- 
dating a liquid retaining member is in fluid communica- 
tion with an ink accommodation chamber accommodat- 
ing ink through a fluid communication path; CHARAC- 
TERIZED IN THAT an ink introduction groove extending 
to said fluid communication path is provided in said ink 
accommodation chamber. 

In a preferred form of this aspect of the present in- 
vention, the inclination is such that portion adjacent said 
second chamber is lower. 

According to this aspect of the present invention, 
the ink introduction groove is effective to provide liquid 
paths between the absorbing material and the ink at var- 
ious portions in the ink accommodation chamber, and 
therefore, the ink can be supplied to the ink retaining 
member accommodation chamber with certainty even 
when the amount of the ink in the ink accommodating 
chamber becomes very small. 

In the preferred example, the inclination of the bot- 
tom surface of the ink accommodation chamber is ef- 
fective to maintain that bottom surface of the ink accom- 
modation chamber is horizontal or lower at the fluid com- 
munication path side, even when the ink container is 
mounted to the carriage, thus assisting the proper ink 
motion. 

According to a further aspect of the present inven- 
tion there is provided an ink container comprising: a first 
chamber accommodating a liquid absorbing material 
and having a liquid supply port for supplying liquid to- 
ward an ejection head for image formation and an air 
vent for fluid communication with . a communication; a 
second chamber for containing the liquid to be supplied 
to said first chamber, said second chamber being in fluid 
communication with said first chamber through a com- 
municating portion provided adjacent a bottom portion 
of said main body, in use, being substantially hermeti- 
cally sealed except for said communicating portion; a 
partition wall for separating said first chamber and sec- 
ond chamber and defining a top end of said fluid com- 
munication path, wherein said container has a substan- 
tially flat thin and rectangular parallelepiped configura- 
tion and wherein a projected surface is projected to- 
ward inside of said main body at a part of an inner sur- 
face of each of lateral side of said first chamber sand- 
wiching a side having a liquid supply port, adjacent said 
liquid supply port, and wherein said second chamber is 
provided with an ink introduction groove extending to 
said communicating portion. 



These and other objects, features and advantages 
of the present invention will become more apparent up- 
on a consideration of the following description of the pre- 
ferred embodiments of the present invention taken in 
s conjunction with the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a liquid container 
10 according to an embodiment of the present invention, ^ 
Figure 2 is a cross-section taken along a line A-A' 
in the projected region of the main body of the container 
shown in Figure 1. 

Figure 3 is a cross-section taken along a line A-A 
is ,n the projected region of the main body of the container 
shown in Figure 1 according to another example. 

Figure 4 is a cross-section taken along a line A-A 
in the projected region of the main body of the container 
shown in Figure 1 according to a further example. 
20 Figure 5 is a cross-section taken along a line A-A' 
in the projected region of the main body of the container 
shown in Figure 1 according to a yet further example^ 
Figure 6 is a cross-section taken along a line B-B 
in the recessed region of the main body of the container 
25 shown in Figure 1 according to an example. 

Figure 7 is a cross-section taken along a line B-B 
in the recessed region of the main body of the container 
shown in Figure 1 according to another example. 

Figure 8 is a schematic sectional view illustrating a 
30 liquid container according to another embodiment of the 
present invention. 

Figure 9 shows an outer appearance of the liquid 
container of Figure 8, wherein (a) is a top plan view, and 
(b) is partly broken side view. 
35 Figure 10, (a) is a view as seen in the direction D in 
(b), and (b) is a view taken along a line C-C of Figure 

9 ' ^Figure 1 1 illustrates consumption process of the liq- 
uid in the liquid container shown in Figure 8. 
40 Figure 1 2 illustrates consumption process of the liq- 
uid in the liquid container shown in Figure 8. 

Figure 1 3 illustrates consumption process when the 
liquid container is not provided with the inner projected 
region. 

45 Figure 14 illustrates consumption process when tne 
liquid container is not provided wrth the inner projected 

region. . 

Figure 15 shows an example of a conventional liq- 
uid container. 

so Figure 1 6 shows another example of a conventional 
liquid container. 

Figure 1 7 shows another example of a conventional 

liquid container. 

Figure 18 is a schematic sectional view illustrating 
55 insertion of a liquid absorbing material into a main body 
of a flat thin type rectangular parallelepiped configura- 
tion container. 

Figure 19 is a schematic sectional v.ew of a liquid 
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container of Figure 18 alter the liquid absorbing material 
is placed therein. 

Figure 20 is a schematic view of a second chamber 
according to an embodiment of the present invention, 
wherein (a) is a cross-sectional view, and (b)is a sec- 
tional view taken along a line E-E, and (c) is a sectional 
view taken along a line F-F. 

Figure 21 is a schematic view of a second chamber 
according to a further embodiment of the present inven- 
tion, wherein (a) is a sectional view, and (b) is a sectional 
view taken along a line G-G. 

Figure 22 is a schematic view of a second chamber 
according to a further embodiment, wherein (a) is a sec- 
tional view, (b) is a sectional view taken along a line 
H, and (c) is a sectional view taken along a ling l-l. 

Figure 23 is a schematic view of the second cham- 
ber according to a further embodiment of the present 
invention, wherein (c) is a sectional view, and (b) is a 
sectional view taken along a line J-J. 

Figure 24 is a schematic sectional view of the sec- 
ond chamber according to a further embodiment of the 
present invention. 

Figure 25 is a schematic view of the second cham- 
ber according to a further embodiment of the present 
invention., wherein (a) is a partially sectional view, (b) 
is a sectional view taken along a line K-K. 

Figure 26 is a schematic sectional view of a con- 
tainer according to a further embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the accompanying drawings, the em- 
bodiments of the present invention will be described. 

(First Embodiment) 



Figure 1 is a schematic view of a liquid container 
according to a first embodiment of the present invention. 
The liquid container of this embodiment is provided with 
a main body 1 of the container for accommodating the 
liquid contributable to the image formation, a liquid ab- 
sorbing material 2 for holding the liquid in the main body 
1 of the container, a liquid supply port 3 for supplying 
the liquid out to an ejection head(unshown) provided in 
a bottom portion(in use) of the main body of the contain- 
er. In this embodiment, the outer appearance of the con- 
tainer is thin flat type rectangular parallelepiped config- 
uration. 

As shown in Figure 1 , each of side walls having the 
maximum area and sandwiching the wall provided with 
the liquid supply port 3, is provided with inwardly pro- 
jected inner region(projected surface) and an inwardly 
recessed inner region(recessed surface). The inner pro- 
jected region 5 is formed at the region at least adjacent 
to the liquid supply port 3 on inside surfaces of the max- 
imum area sides. The inner projected region 5 is provid- 



ed away from the narrow side which is vertical during 

use. , . . 

Figures 2-5 show examples as sectional views of 
the projected regions 5 of the main body 1 of the con- 
s tainer taken along a line A-A. The inner projected region 
5 may be of trapezoidal projection formed only on the 
inside as shown in Figure 2 or of projected curved sur- 
face configuration (convex) as shown in Figure 3. Alter- 
natively, the inside may be trapezoidal configuration 
to without changing the thickness Of the side wall as shown 
in Figure 4, or may be curved as shown in Figure 5. In 
this Figure, the inner projected region L2 is smaller to 
40%-80% relative to the longitudinal inner dimension L1 
of the main body 1 of the container, and the inner dimen- 
75 sion W2 is smaller by 5%-20% relative to the inner width- 
wise dimension W1 of the main body 1 of the container. 

Here, the description will be made as to the function 
of the inner projected region 5. As has been described 
in conjunction with Figures 1 8 and 1 9, the liquid absorb- 
20 ing material 2 is placed in the main body 1 of the con- 
tainer with the longitudinal direction dimension of the liq- 
uid absorbing material 2 being compressed to less than 
the inner longitudinal dimension of the main body 1 . 
Without the inward projected portion, the compression 
25 ratio of the liquid absorbing material 2 tends to be large 
adjacent the narrow vertical wall (in use), and that at the 
central portion is small. However, according to this em- 
bodiment, the inner projected region 5 presses such a 
portion of the liquid absorbing material 1 as has the low 
. 30 compression ratio portion, but not the portion having the 
high compression ratio. As a result, the compression ra- 
tio distribution of the liquid absorbing material 2 is sub- 
stantially uniform in the longitudinal direction. Therefore, 
when the ejection head (unshown) is driven so that liquid 
35 retained in the liquid absorbing material 2 is consumed 
toward the ejection head through the liquid supply port 
3, the liquid is continuously supplied out without being 
left adjacent the side surfaces. 

Referring back to Figure 1 , the outer recess regions 
40 6 are inwardly recessed substantially on the outsides of 
the maximum area sides at the central portions except 
for the inner projected regions 5 

Figures 6 and 7 are sectional views taken along a 
line B-B 1 of the outer recess region 6 of an example of 
45 the main body 1 of the container shown in Figure 1 As 
for the outside recessed region 6, only the outer surface 
of the maximum area side is a trapezoidal recess as 
shown in Figure 6, or it may be of a curved recessed 
configuration as shown in Figure 7. 
so The description will be made as to the function of 
the outer recess region 6. During the transportation of 
the liquid container 1, an air vent 4 of the container is 
usually sealed by a sealing material to prevent evapo- 
ration of the liquid or the liquid leakage due to the liquid 
55 expansion in the container. When the liquid container 1 
is placed or kept under a high temperature ambience 
during transportation, the maximum area side wall of a 
thermoplastic resin material, which is relatively easily 
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deformed, may be expanded by the increased internal 
pressure even to the extent of the plastic deformation 
with the result of increase of the outer dimension. Ac- 
cording to this embodiment, however, only the substan- 
tially central portion of the maximum area side consti- 
tutes the outside recessed region 6, and therefore, the 
outermost widthwise dimension remains the same even 
if the maximum area sides expand outwardly. Accord- 
ingly, the container can be mounted into a mounting 
space with small tolerance. 

(Second Embodiment) 



In the foregoing embodiment, the description has 
been made as to the liquid container of a so-called full 
sponge type wherein the liquid absorbing material oc- 
cupies substantially the entire space of the container 
Next, the description will be made as to an example of 
a liquid container of so-called half sponge type. 

Figure 8 is a schematic sectional view of a liquid 
container according to a second embodiment of the 
present invention. Figure 9 are detailed outer appear- 
ance of the liquid container of Figure 8. In Figure 10, (a) 
and (b) are an outer appearances as seen in the direc- 
tion D of (b) , and a sections taken along a line C-C. The 
same reference numerals as in the first embodiment are 
assigned to the elements having the corresponding 
functions, and detailed descriptions thereof are omitted 
for simplicity. 

The liquid container 1 is a container having a sub- 
stantially flat thin type rectangular parallelepiped config- 
uration The container 1 comprises a first chamber 7 for 
accommodating a liquid absorbing material 2, and a 
second chamber 9 for accommodating liquid 11 adja- 
cent the first chamber 7, said second chamber 9 being 
separated by a partition wall 8 from the first chamber 7. 
The bottom portion(in use) of the first chamber 7 is pro- 
vided with a liquid supply port 3 for supplying the liquid 
toward the ejection head(unshown), and the upper por- 
tion (in use) of the first chamber 7 is provided with an 
air vent 4. The liquid supply port 3 may be prov.ded with 
a fibrous member(press-contact member for ink dis- 
charge) to permit satisfactory discharge of the liquid. 
The first chamber 7 is in fluid communication with the 
second chamber 9 through a communicating portion 10 
formed adjacent the bottom portion of the partition wall 
8 The upper portion of the second chamber 9 is provid- 
ed with a liquid filling port 12 for filling the ink thereinto. 
The liquid filling port 12 is sealed by a ball seal 13, so 
that second chamber 9 is substantially hermetically 
sealed except for the communicating portion 10. Adja- 
cent the communicating portion at the bottom portion of 
the second chamber 9, a remainder detecting portion 
14 lor permitting optical monitoring of the remaining 
amount of the liquid 11 . The surface of the first chamber 
7 of the partition wall 8 is provided with an ambience 
introduction path 1 5 including a groove extended toward 
the communicating portion 10 from non-end part there- 



of Japanese Laid-open Patent Application No. HEI- 
6-40043 is incorporated here as to the detailed structure 
of the structure of the ambience introduction path 15. 
An outside of a narrow wall which is vertical (in use) is 
s provided with a latch lever 16, which functions to se- 
curedly engage the main body 1 of the container with 
the carriage(unshown). 

In the first chamber 7, each of the maximum area 
side walls sandwiching the wall provided with the liquid 
10 supply port 3, has an inner projected region 5 and an 
outside recessed region 6. The inner projected region 5 
is so formed that at least the region, adjacent the liquid 
supply port 3, of the inside of the maximum area side is 
projected toward the inside of the first chamber 7. The 
15 inner projected region 6 is spaced from the narrow ver- 
tical (in use) wall of the first chamber 7. The inner pro- 
jected region 5 is extended from the bottom portion of 
the first chamber 7 to the neighborhood of the top end 
Pa of the ambience introduction path 1 5. Cross-sect.on- 
20 al views of the container of Figure 8 taken along a line 
B-B' through the inner projected region 5, are the same 
as that shown in Figure 2 or 3. 

On the other hand, the inner recess region 6 in tne 
first chamber 7 is formed at the substantially central por- 
25 tion except for the inner projected region 5. on the out- 
side of each of the maximum area sides, and is inwardly 
recessed Cross-sectional views of the container of Fig- 
ure 8 taken along a line A-A' through the outer recessed 
region 5, are the same as that shown in Figure 6 or 7. 
30 The operation principle of the liquid container of this 
embodiment will be described. Figures 11 and 12 show 
the consumption process of the liquid in the liquid con- 
tainer 1 of Figure. 8. 

As shown in Figures Figure 18 and 19, the liquid 
3S absorbing material 2 is placed in the first chamber 7 o 
the main body 1 of the container with the longitudinal 
dimension of the liquid absorbing material 2 being com- 
pressed to less than the inner longitudinal dimension of 
the first chamber 7 of the main body 1 . As a result, after 
40 the liquid absorbing material 2 is placed in the first cham- 
ber the compression ratio of the.liquid absorbing mate- 
rial^ is large adjacent the narrow vertical wall (in use), 
and that at the central portion is small. 

If the liquid is ejected through the orifice of the ejec- 
ts tion head(unshown), the liquid held in the liquid absorb- 
ing material 2 of the first chamber 7 is first supplied to 
the ejection head through the liquid supply port 3. With 
continued ejecting operation, the amount of the liquid in 
the liquid absorbing material 2 decreases due to the liq- 
so uid supply (consumption). Since the compression ratio 
of the liquid absorbing material 2 is high adjacent the 
narrow vertical wall of the liquid container 1 and ad|acent 
the partition wall 8, the liquid remains there, but only the 
. liquid at the central portion of the first chamber 1 where 
ss the capillary force is small, is supplied out. Therefore, 
the liquid surlace in the liquid absorbing material 2 low- 
ers at the central portion of the first chamber 7 as shown 
in Figure 11 
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When the liquid is consumed from the liquid absorb- 
ing material 2, the liquid surface in the liquid absorbing 
material 2 reaches the inner projected region 5. The in- 
ner projected region 5 presses the liquid absorbing ma- 
terial 1 only at the low compression ratio portion not the 
high compression ratio portion thereof, so that liquid lev- 
el in the central portion of the first chamber 7, particularly 
the lowered level- rises. As a result, the liquid level in 
the liquid absorbing material 2 having reached the inner 
projected region 5 maintains substantially constant. 

Since the inner projected region 5 starts with a level 
substantially equal to the top end Pa of the ambience 
introduction path 15, the air at the liquid level in the liquid 
absorbing material 2 can be introduced into the second 
chamber 9 through the ambience introduction path 15 
and through the communicating portion when the liquid 
level in the liquid absorbing material 2 reaches the pre- 
determined level. At this time, the static head provided 
by the ejection portion of the ejection head, the reduced 
pressure in the second chamber 9 and the capillary 
force in the liquid absorbing material 2 are balanced. 
Since the top end of the ambience introduction path and 
the upper portion of the inner projected region are sub- 
stantially at the same level, the introduction of the air 
from the ambience introduction path is stabilized, and 
the static head difference can be maintained constant, 
and therefore, the ejection of the ink through the head 
is also stabilized. The same level feature is preferable 
from the standpoint of the stabilized ink supply. 

When the liquid supply(consumption) occurs from 
the liquid ejection outlet 3, the liquid quantity in the first 
chamber 7 does not reduce, and the liquid 11 in the sec- 
ond chamber 9. is consumed. Thus, the amount of the 
liquid corresponding to the liquid supply is consumed 
from the second chamber 9, and the corresponding 
amount of the ambient air is introduced into the first 
chamber 7 through the air vent 4, without changing the 
liquid distribution in the first chamber 7. As long as the 
liquid is consumed from the second chamber 9, the ac- 
tions are repeated so that constant negative pressure is 
provided in the main body 1 of the container. 

As soon as the liquid consumption from the second 
chamber 9 ends, the liquid is supplied again from the 
liquid absorbing material 2 in the first chamber 7. Since 
the density distribution of the liquid absorbing material 
2 is uniform, the liquid is consumed continuously to the 
end through the liquid supply port 3, similarly to the first 
embodiment. 

As compared with this embodiment, the function will 
be described as to when the inner projected region 5 is 
not provided. Figures 1 3 and 14 show the consumption 
process of the liquid when the liquid container 1 is not 
provided with the inner projected region 5. 

In this case, too, the compression ratio of the liquid 
absorbing material 2 is high adjacent the narrow vertical 
wall of the liquid container 1 and adjacent the partition 
wall 8 due to the insertion of the liquid absorbing material 
2 into the first chamber 7. Therefore, with the liquid con- 



sumption, the liquid surface in the liquid absorbing ma- 
terial 2 lowers at he central portion of the first chamber 
7 shown in Figure 1 3. With the continued liquid ejection, 
the liquid surface at the central portion of the first cham- 
5 ber 7 lowers greatly, sometimes even to such an extend 
to reach the inner bottom surface of the first chamber 7 
before the ambience adjacent to the liquid level in the 
liquid absorbing material 2 reaches the top end Pa of 
the ambience introduction path 15. Depending on the 
w non-uniformity of the liquid absorbing material 2, the liq- 
uid may be discontinued at the bottom portion as shown 
in Figure 13. If this occurs, the liquid 11 cannot be sup- 
plied from the second chamber 9 into the first chamber 
7 and in addition, the air is introduced into the ejection 
15 head through the liquid supply port 3 with the result that 
ejection becomes unstable even to the extent of ejection 
failure. 

According to this embodiment, however, the lower- 
ing of the liquid level with the liquid consumption at the 
20 central portion, where the compression ratio is low due 
to the insertion of the liquid absorbing material 2, is sup- 
pressed by the inner projected region 5, thus maintain- 
ing the liquid level constant. In this manner, it can be 
avoided that liquid level in the liquid absorbing material 
25 2 in the first chamber reaches the bottom portion having 
the liquid supply port 3 before the start of the gas-liquid 
exchange between the first chamber 7 and the second 
chamber 9 with the result of disabled introduction of the 
ambience to the liquid supply port, so that stabilized 
30 ejection property can be maintained. 

As regards the function of the outer recess region 
6 is the same as with the first embodiment. In brief, since 
the only the central portion of the outer surface of the 
maximum area side constitutes the inner recess region 
35 6 (toward the inner side), the outermost width of the con- 
tainer can be maintained even if the maximum area wall 
expands outwardly due to the high temperature ambi- 
ence occurring during transportation or the like. Accord- 
ingly, the container can be mounted into a mounting 
40 space with small tolerance. 

The liquid absorbing material 2 usable with the first 
and second embodiments, may be of any material if it 
can retain the liquid despite the weight of the liquid and 
the small scale vibration imparted thereto. It may be cot- 
45 ton-like member comprising fiber net or a porous mate- 
rial having through pores. A sponge material such as 
foam polyurethane resin material is preferable since the 
liquid retaining force and the negative pressure produc- 
tion is easily adjustable. The foam is preferable since 
50 the adjustment is possible so as to provide the desired 
compression ratio (porosity) during the manufacturing 
of the liquid absorbing material. There are, for example, 
a heat compression type wherein the compression ratio 
has been controlled to a predetermined level by the heat 
55 compression treatment prior to placing into the mam 
body of the container, and a non-compression type 
wherein a foam having a predetermined porosity per unit 
volume is cut into predetermined dimensions to provide 
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a desired compression ratio when it is placed in the mam 
body ot the container. The problem of the compression 
distribution arising from the insertion of -the absorbing 
material into the main body of the container exists both 
in the heat compression type and the non-compression 
type. 

The liquid 11 contributable to the image formation, 
may be color ink containing a coloring component such 
as yellow, cyan, magenta black or the like. 

In another example, before or after the image for- 
mation on the sheet material with the color ink, process- 
ing liquid may be applied to the same area, or process- 
ing liquid may be applied to the entire surface of the 
sheet material to improve the fixing effect of the ink on 
the sheet material. In such a case, the liquid 11 may be 
liquid containing a component reactable with the color 
ink. Examples of such liquid include the ones using an- 
ion or cation reaction. 

As described in the foregoing, the present invention 
is usable with a liquid container having the main body, 
the liquid absorbing material accommodated in the mam 
body, the liquid supply port, to the ejection head, provid- 
ed in the main body, and an air vent for fluid communi- 
cation with the ambience, with the following technical 
advantages. By the projected surface described above, 
the density distribution of the compression ratio of the 
liquid absorbing material when the liquid absorbing ma- 
terial is compressed in the longitudinal direction and in- 
serted into the main body, is uniform. As a result, the 
liquid can be used up continuously without leaving it ad- 
jacent the side wall of the container. 

The present invention is usable with a liquid con- 
tainer having substantially flat thin type rectangular par- 
allelopiped configuration, comprising the first chamber 
open to ambience, the second chamber containing the 
liquid to be supplied to the first chamber and substan- 
tially hermetically sealed except for the communicating 
portion through which the first and second chambers are 
in fluid communication with each other, and a partition 
wall between the and the first chamber and the second 
chamber and extending above the communicating por- 
tion with the following technical advantages. When the 
liquid absorbing material is inserted into the main body 
of the container while the longitudinal dimension thereof 
is reduced, the projected surface pressed the low com- 
pression ratio portion, not the high compression ratio 
portion Therefore, the lowering of the liquid level due 
to the liquid consumption at the central portion where 
the compression ratio of the liquid absorbing material is 
low can be suppressed, so that substantially constant 
liquid level can be maintained. 

Since the projected surface is substantially at the 
same level as the top end of the ambience introduction 
path, the ambience adjacent to the liquid surface is en- 
abled to be in fluid communication with the second 
chamber through the ambience introduction path and 
the communicating portion at the time when the liquid 
level in the liquid absorbing material reaches a prede- 



termined level. In this manner, it can be avoided that 
liquid level in the liquid absorbing material 2 in the first 
chamber reaches the bottom portion having the liquid 
supply port 3 before the start of the gas-liquid exchange 
s between the first chamber 7 and the second chamber 9 
with the result of disabled introduction of the ambience 
to the liquid supply port, so that stabilized ejection prop- 
erty can be maintained. : 
As soon as the liquid consumption in the second 
to • chamber, the liquid in the liquid absorbing material in the 
first chamber is consumed again, and the liquid can be 
consumed continuously from the liquid supply port since 
the compression ratio distribution is made uniform by 
the inner projected region, 
is Since the only the central portion of the outer sur- 
face of the maximum area side constitutes the inner re- 
cess region 6 (toward the inner side), the outermost 
width of the container can be maintained even if the 
maximum area wall expands outwardly due to the high 
20 temperature ambience occurring during transportation 
or the like. Accordingly, the container can be mounted 
into a mounting space with small tolerance. 

The structure of the second chamber according to 
an embodiment of the present invention will be de- 

25 scribed. , 

Figure 20 shows an ink container using a structure 
of the second chamber (ink accommodation chamber) 
according to this embodiment. In this Figure, (a) .s a ver- 
tical cross-section taken at a substantially longitudinal 
30 center, and (b) is a sectional view taken along a line E- . 
E and (c) is a sectional view taken along a line F-F. 

In Figure 20, designated by reference numeral 1 is 
a half-sponge ink container; 7 is a liquid retaining mem- 
ber accommodation chamber for accommodating a liq- 
35 uid retaining member 2 having a liquid absorption prop- 
erty such as urethane sponge; 9 is an ink accommoda- 
tion chamber for accommodating liquid(ink) 11; 4 is an 
air vent for introducing the ambience into the liquid re- 
taining member accommodation chamber 7; 11 mdicat- 
40 ed by hatched portions is ink therein; 23 is a press<on- 
tact member of a fibrous member such as PP (polypro- 
pylene) or felt. To the press-contact member, a filter por- 
tion at the end of an ink receiving tube of the recording 
head is contacted to supply the ink to the recording 

45 head . . . j 

Further, designated by 3 is an ink supply port into 

which the filter is inserted; 10 is a fluid communication 
path for fluid communication between the liquid retain- 
ing member accommodation chamber 7 and the ink ac- 
so commodation chamber 9; 15 is an ambience introduc- 
tion groove for introducing the ambience into the ink ac- 
commodation chamber 9 when the ink in the liquid re- 
taining member 2 is used to a predetermined level; and 
21 is an ink introduction groove which is peculiar to this 

ss embodiment. 

The ink introduction groove 21 is. as shown in Fig- 
ure 20 (c) is provided as a groove at the peripheral por- 
tion of the bottom surface of the ink accommodation 
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chamber 9, and as shown in Figure 20, (b), it encloses 
the bottom surface of the ink accommodation chamber 
9, and connects to the liquid retaining member 2 through 
the fluid communication path 10. 

Because of this structure, the ink 11 at the periph- 
eral portion or the corner portion of the bottom surface 
of the ink accommodation chamber 9 is absorbed in the 
liquid retaining member 2 through the ink introduction 
groove 21, the amount of the remainder ink in the ink 
accommodation chamber 9 without being used, is sig- 
nificantly reduced. 

By reducing the capillary force of.the ink introduc- 
tion groove 21 to less than the capillary force of the liquid 
retaining member 2, the ink 11 in the ink introduction 
groove 21 can be completely absorbed, so that usage 
efficiency of the ink 11 is further improved, tn addition, 
by reducing the cross-sectional area of the ink introduc- 
tion groove 21 is reduced toward the fluid communica- 
tion path 10, the ink can be positively moved, and there- 
fore, this is preferable. 

Figure 21 , (a) and (b) are a view corresponding to 
Figure 1 (b) and a sectional view taken along a line G- 
G' in the embodiment of Figure 20, the bottom levels of 
the liquid retaining member accommodation chamber 7 
and the ink accommodation chamber 9 are the same, 
and the ink introduction groove 21 ends at the fluid com- 
munication path 10. In this embodiment, however, the 
level of the bottom surface of the liquid retaining mem- 
ber accommodation chamber 7 is lowered to the level 
of the bottom level of the ink introduction groove 21 , so 
that ink introduction groove 21 does not end at the fluid 
communication path 10, and therefore, it continues to 
the liquid retaining member accommodation chamber 7. 

Because of this structure, the ink absorption into the 
liquid retaining member 2 through the ink introduction 
path 21 is further stabilized. The latitude of the mold di- 
vision for the manufacturing is increased. 

Figure 22, (a), (b)and (c)show a further embodiment 
wherein (a) shows a view corresponding to said Figure 
21, (a), (b) is a sectional view taken along a line H-H, 
and (c) is a sectional view taken along a line \-V. 

In the embodiments of Figures 20 and 21 , the re- 
cess constituting the ink introduction groove 21 is pro- 
vided only in the bottom surface, but in this embodiment, 
the recess is formed in the side of the fluid communica- 
tion path 10 to constitute the ink introduction groove 21 . 

In order to maintain the connection between the ink 
accommodation chamber 9 and the ink introduction 
groove 21, the bottom surface of the fluid communica- 
tion path 10 is lower than the bottom surface of the ink 
accommodation chamber 9 as shown in Figure 22, (c). 

Thus the liquid retaining member 2 assuredly en- 
ters the ink introduction groove 21, and the absorption 
of the ink through the ink introduction groove 21 is sta- 
bilized. 

The latitude of the mold division is increased. 
Figure 23, (a) and (b) show this embodiment, 
wherein (a) shows a view corresponding to the Figure 



22 (a) and a sectional view taken along a line J-J'. 

' In'the embodiment of Figure 22, the recess is 
formed only in the fluid communication path 10 to con- 
stitute the ink introduction groove 21 , but in this embod- 
5 iment, the recess is formed also in the side surface of 
the ink accommodation chamber 9. 

By doing so, the connection property between the 
ink accommodation chamber 9 and the ink introduction 
groove 21 of the fluid communication path 10 is im- 
10 proved, so that stability of the ink suction-put from the 
ink accommodation chamber 9 through the ink introduc- 
tion groove 21 is stabilized. 

The ink introduction groove 21 in the side surface 
may be constitution by a projection. 
is Figure 24 is an illustration according to a further em- 
bodiment, and showa view corresponding to said Figure 
23 (a) 

' in the embodiments of Figures 20-23, the ink intro- 
duction path 21 is provided only in the circumference of 
20 the ink accommodation chamber 9, but in this embodi- 
ment a plurality of ink introduction grooves 21 are pro- 
vided in the bottom surface of the ink accommodation 
chamber. By doing so, the stability of the ink sucking out 
is further improved. 
25 Figure 25 illustrates a further embodiment, wherein 
(a)is a cross-sectional view showing a bottom surface 
configuration of the ink container according to this em- 
bodiment, and (b)is a top plan view of the internal struc- 
ture. _, 
so In this embodiment, the ink introduction groove 21 
is used, and in addition, the bottom surface of the ink 
accommodation chamber 9 is inclined, so that even if 
the recording head is mounted to the carriage with some 
inclination, it is assured that fluid communication path 
as 1 0 is lower to some extent, and therefore, the ink in the 
ink accommodation chamber 9 flows into the fluid com- 
munication path 1 0 by the gravity. 

As shown in Figure 25, (a) (cross-sectional view) 
(b) which is a sectional view taken along a line K-K', the 
40 ink accommodation chamber 9 has an inclined surface 
24 lowering toward a fluid communication path 10 for 
fluid communication with the liquid retaining member ac- 
commodation chamber 7 By the provision of the inclined 
surface 24, the liquid can be properly introduced to the 
45 fluid communication path 10. In addition, in this exam- 
ple there is provided an ink introduction groove 21 
formed as a recess along a bottom portion of the outer- 
most circumference of the ink accommodation chamber 
9 The ink introduction groove 21 functions, as de- 
so scribed hereinbefore, to introduce the ink from the ink 
accommodation chamber 9 into the fluid communication 

path 10 , 
The circumference portion of the bottom surface of 
the ink accommodation chamber 9 has a larger capillary 
ss force than at the bottom surface flat surface portion, so 
that ink tends to remain. Particularly, the corner portion 
where the walls are intersect, has a larger capillary 
force, and therefore, the ink tends to remain. At the final 
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stage of the ink consumption, the liquid passage to the 
liquid retaining member is discontinued, and the ink flow 
ends while the ink remains at the comer portion or the 
peripheral portion. Thus the ink remains in the ink ac- 
commodating chamber undesirably. Therefore, it is pref- 
erable that ink introduction groove 21 Is formed at the 
corner portion and the circumference portion of the bot- 
tom of the ink accommodating chamber 9, and that it is 
extended along the bottom surface circumference to as- 
sure the fluid communication with- the liquid retaining 
member accommodation chamber 7. 

The ink introduction groove 21 is connected with the 
groove 25 provided in the side surface of the wall con- 
stituting the fluid communication path 10 at the fluid 
communication path 10. By doing so, a continuous 
groove region is constituted over the ink introduction 
groove 21 of the ink accommodation chamber 9 and the 
liquid retaining member accommodation chamber 7. 

As shown in Figure 21, the bottom surface of the 
ink accommodation chamber 9 is at a level higher than 
the bottom surface of the liquid retaining member ac- 
commodation chamber 7, and in order to assure the 
continuity of the surface from the bottom surface of the 
ink accommodation chamber 9 to the fluid communica- 
tion path 10, there is provided a second inclined surface 
22 having an inclination angle different from that of the 
main inclined surface 24 of the ink accommodation 
chamber. It is for maintaining the continuity between the 
bottom surface of the ink accommodation chamber 3 
and the surface of the fluid communication path 1 0, and 
by using this, there is no part which impede the move- 
ment of the ink, thus further reducing the remaining 
amount of the ink. 

It is preferable that comer portion of the ink accom- 
modation chamber 9 is formed into a curved surface. If 
the corner portion has an acute angle, a capillary force 
may be produced with the result of retaining a small 
amount of the ink. The structure of the bottom surface 
of the ink accommodation chamber 9 is not limited to 
those described in the foregoing, and the entire inclina- 
tion may be toward the fluid communication path 1 0, and 
the ink introduction groove 21 shown in Figure 24 may 
be provided. 

The structure of the groove 25 provided at each of 
the sides of the fluid communication path 10 is not lim- 
ited to those described above, and may be in the form 
of a recess at the bottom side; alternatively, the recess 
is not inevitable if the corner constituting the fluid com- 
munication path 10 is enough to produce the capillary 
tube force. The ink introduction path 11 may by con- 
• verged toward the fluid communication path 8 stepwise- 
ly. Then, the ink can be supplied properly toward the liq- 
uid retaining member accommodation chamber. 

By. employing the above<Jescribed structure, the 
ink can be moved smoothly from the ink chamber to the 
fluid communication path portion, and therefore, the ink 
in the ink accommodation chamber can be further 
smoothly supplied. 



As described in the foregoing, the provision of the 
ink introduction groove is effective to reduce the amount 
of the ink which remains unusably in the ink accommo- 
dation chamber to increase the usage efficiency of the 
5 ink thus reducing the running cost. 

When the ink remaining amount detection is effect- 
ed for the ink accommodation chamber, the remaining 
. amount detection is stabilized, since the amount of the 
remaining is very small, thus avoiding damaging the 
to print data. The warning is correct, and the printing op- 
eration may be forcedly stopped. 

By the provision of inclination of the bottom surface 
of the ink accommodation chamber, the ink can be as- 
suredly sucked out from the ink accommodation cham- 
15 ber even when the ink container is mounted to the car- 
riage inclinedly, so that amount of the unusably remain- 
ing ink can be reduced, thus increasing the usage effi- 
ciency of the ink, and reducing the running cost. 

When the ink remaining amount detection is effect- 
20 ed for the ink accommodation chamber, the remaining 
amount detection is stabilized, since the amount of the 
remaining is very small, thus avoiding damaging the 
print data. The warning is correct, and the printing op- 
eration may be forcedly stopped. 
25 Figure 26 shows a further embodiment. 

In this embodiment, there are provided the ink in- 
troduction groove 21, the main inclined surface 24, the 
second inclined surface 22 and the groove 25 as shown 
in Figure 25, as the structure around the fluid commu- 
30 nication path 10 and the ink accommodation chamber 
9 The structure of the liquid retaining member accom- 
modation chamber 7 is as shown in Figure 9. The de- 
scriptions of each of the structures is omitted for sim- 
Dlicitv 

as Using these structures, even when the amount ot 
the ink in the ink accommodation chamber 9 becomes 
very small, the combination of the main inclined surface 
24 and the ink introduction groove 21 permits the 
smooth movement of the ink toward the communicating 
40 portion 10, and the combination of the groove 25 and 
the second inclined surface 22 provided at the region o 
the communicating portion 10 permits the movement of 
the small amount of the remaining ink toward the liquid 
retaining member accommodation chamber 7 
45 On the other hand, at the liquid retaining member 
accommodation chamber 7, the static head for the head 
can be properly maintained to accomplish the stabilized 
ink supply, because of the provision of the inner project- 
ed region constituting the stable ink region. As regards 
so the ink. the state of the liquid retaining member in the 
inner projected region is quite uniform so that amount 
of the remaining ink can be extremely reduced. 

Therefore, this embodiment accomplishes the sta- 
ble ink supply and the high use efficiency of the ink. 
ss While the invention has been described with refer- 
ence to the structures disclosed herein, it is not confined 
to the details set forth and this application is intended to 
cover such modifications or changes as may come with- 
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in the purposes of the improvements or the scope of the 
following claims. 
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1 . A liquid container comprising: 

a main body for accommodating liquid contrib- 

utable to image formation; 
a liquid absorbing material, accommodated in 
said main body, for holding the liquid; 
a liquid supply port, in said main body, for sup- 
plying the liquid toward an ejection head for the 
image formation; 

an air vent for fluid communication between 
said main body and an ambience; 
wherein a projected surface is projected toward 
inside of said main body at a part of an inner 
surface of said main body adjacent said liquid 
supply port. 

2 A container according to Claim 1 , wherein said main 
body has an outer appearance of flat thin and sub- 
stantially rectangular parallelepiped configuration, 
and said liquid supply port is provided in a narrow 
side thereof, wherein said projected surface is pro- 
vided at each of maximum area side walls sand- 
wiching the side having the liquid supply port adja- 
cent said liquid supply port. 

3 A container according to Claim 1or2, wherein an 
outer surface of a substantially central portion of 
each of maximum area side walls of said mam body ^ 

is recessed. 

4 A container according to Claim 2, wherein said pro- 
jected surface is spaced apart from narrow walls not 
having said supply port. 

5 A container according to Claim 1 , wherein said liq- 
uid absorbing materialis a non-compression type 
member which is compressed to a desired com- 
pression ratio when it is placed in said main body 

6 A container according to Claim 1 , wherein said liq- 
uid absorbing material is a heat compression type 
member which has been compressed substantially 
to a desired compression ratio before it is placed in 
main body. 

7 A container according to Claim 1 , wherein the liquid 
is color ink including at least a yellow, cyan, magen- 
ta or black coloring component. 

8 A container according to Claim 1 , wherein the liquid 
contains a component reactable with color ink in- 
cluding at least a yellow, cyan, magenta or black 
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afirst chamber accommodating a liquid absorb- 
ing material and having a liquid supply port for 
supplying liquid toward an ejection head for im- 
age formation and an air vent for fluid commu- 
nication with a communication; 
a second chamber for containing the liquid to 
be supplied to said first chamber, said second 
chamber being in fluid communication with said 
first chamber through a communicating portion 
provided adjacent a bottom portion of said main 
body, in use, being substantially hermetically 
sealed except for said communicating portion; 
a partition wall for separating said first chamber 
and second chamber and defining a top end of 
said fluid communication path, wherein said 
container has a substantially flat thin and rec- 
tangular parallelopiped configuration; and 
wherein a projected surface is projected toward 
inside of said main body at a part of an inner 
surface of each of lateral side of said first cham- 
ber sandwiching a side having a liquid supply 
port, adjacent said liquid supply port. 

10 A container according to Claim 9, wherein said liq- 
" uid supply port is disposed in a bottom portion of 
said first chamber in use, and said partition wall is 
provided with an ambience introduction path ex- 
tending from a non-end part of said partition wall to 
said communicating portion, and wherein said pro- 
jected surface is provided between the bottom por- 
tion to a direction of a top end of said ambience in- 
troduction path. 

11 A container according to Claim 9or10, wherein an 
outer surface of a substantially central portion of 
each of maximum area side walls of said first cham- 
ber is recessed. 

12 A container according to Claim 10, wherein said 
" projected surface said projected surface is spaced 

apart from said partition wail and from a narrow 
walls not having said supply port. 
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A container according to Claim 9, wherein said liq- 
uid absorbing material is a non-compression type 
member which is compressed to a desired com- 
pression ratio when it is placed in said main body. 

14 A container according to Claim 9, wherein said liq- 
' uid absorbing material is a heat compression type 
member which has been compressed substantially 
to a desired compression ratio before it is placed in 
main body. 
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1 5 A container according to Claim 9, wherein the liquid 
is color ink including at least a yellow, cyan, magen- 
ta or black coloring component. 

1 6 A container according to Claim 9, wherein the liquid 
contains a component readable with color ink in- 
cluding at least a yellow, cyan, magenta or black 
coloring component. 



1 7 A container according to Claim 9, wherein said sec- 
ond chamber is provided with an ink introduction 
groove extending to said communicating portion. 

18 A container according to Claim 17, wherein said ink 
introduction groove is provided by a recess in a bot- 
tom or lateral inner side of said second chamber. 

19 A container according to Claim 17, wherein said ink 
introduction groove is provided by a projection on a 
bottom surface or a lateral side of said second 
chamber. 

20 A container according to Claim 17, wherein said ink 
introduction groove is contacted to said liquid ab- 
sorbing material. 



27 A container according to Claim 24, wherein said ink' 
' introduction groove is contacted to said liquid re- 
taining member. 

s 28 A container according to Claim 24, wherein a cap- 
illary force of said ink introduction groove is smaller 
than a capillary lorce of said liquid retaining mem- 
ber. 

10 29 A container according to Claim 24, wherein a bot- 
tom surface of said second chamber is inclined. 



21 A container according to Claim 17, wherein a cap- 
illary force of said ink introduction groove is smaller 
than a capillary force of said liquid absorbing mate- 
rial. 

22 A container according to Claim 17, wherein a bot- 
tom surface of said second chamber is inclined. 

23 A container according to Claim 22, wherein the in- 
clination is such that portion adjacent said second 
chamber is lower. 



24 An ink container, wherein a liquid retaining member 
" accommodation chamber accommodating a liquid 
retaining member is in fluid communication with an 
ink accommodation chamber accommodating ink 
through a fluid communication path; 
CHARACTERIZED IN THAT 

an ink introduction groove extending to said flu- 
id communication path is provided in said ink 
accommodation chamber. 

25 A container according to Claim 24, wherein said ink 
introduction groove is provided by a recess in a bot- 
tom inner side or a lateral inner side of said ink ac- 
commodation chamber. 

26 A container according to Claim 24, wherein said ink 
introduction groove is provided by a projection on a 
bottom inner or a lateral inner side of said ink ac- 
commodation chamber. 



30 A container according to Claim 24, wherein the in- 
clination is such that portion adjacent said, second 
T5 chamber is lower. 

31. An ink container comprising: 

a first chamber accommodating a liquid absorb- 
20 ing material and having a liquid supply port for 

supplying liquid toward an ejection head for im- 
age formation and an air vent for fluid commu- 
nication with a communication; 
a second chamber for containing the liquid to 
25 be supplied to said first chamber, said second 

chamber being in fluid communication with said 
first chamber through a communicating portion 
provided adjacent a bottom portion of said main 
body, in use, being substantially hermetically 
so sealed except for said communicating portion; 

a partition wall for separating said first chamber 
and second chamber and defining a top end of 
said fluid communication path, wherein said 
container has a substantially flat thin and rec- 
35 tangular parallelopiped configuration; and 

wherein a projected surface is projected toward 
inside of said main body at a part of an inner 
surface of each of lateral side of said first cham- 
ber sandwiching a side having a liquid supply 
40 port, adjacent said liquid supply port, and 

wherein said second chamber is provided with 
an ink introduction groove extending to said 
communicating portion. 



45 32 A container according to Claim 31, wherein said liq- 
uid supply port is disposed in a bottom portion of 
said first chamber in use, and said partition wall is 
provided with an ambience introduction path ex- 
tending from a non-end part of said partition wall to 
50 said communicating portion, and wherein said pro- 
jected" surface is provided between the bottom por- 
tion to a direction of a top end of said ambience in- 
troduction path. 
55 33 A container according to Claim 31 .wherein an outer 
surface of a substantially central portion of each of 
maximum area side walls of said first chamber is 
recessed. 
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34 A container according to Claim 32, wherein said 
projected surface said projected surface is spaced 
apart from said partition wall and from a narrow 
walls not having said supply port. 

35 A container according to Claim 31 , wherein said liq- 
uid absorbing material is a non-compression type 
member which is compressed, to a desired com- 
pression ratio when it is placed in said main body. 

36 A container according to Claim 31 , wherein said liq- 
uid absorbing material is a heat compression type 
member which has been compressed substantially 
to a desired compression ratio before it is placed in 
main body. 

37 A container according to Claim 31 , wherein the liq- 
uid is color ink including at least a yellow, cyan, ma- 
genta or black coloring component. 
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38 A container according to Claim 31 , where.n the liq- 
uid contains a component reactable with color ink 
including at least a yellow, cyan, magenta or black 
coloring component. 

39 A container according to Claim 31 , wherein said ink 
introduction groove is provided by a recess in a bot- 
tom or lateral inner side of said second chamber. 

40 A container according to Claim 31, wherein said ink 30 
introduction groove is provided by a projection on a 
bottom surface or a lateral side of said second 
chamber. 

41 A container according to Claim 31, wherein said ink 35 
introduction groove is contacted to said liquid ab- 
sorbing material. 

42 A container according to Claim 31 , wherein a cap- 
illary force of said ink introduction groove is smaller 
than a capillary force of said liquid absorbing mate- 
rial. 



tions and/or inwardly bulging wall areas) so as to 
cause a relative increase in compression of the liq- 
uid retaining material in a region adjacent to a liquid 
supply port of the chamber so as to facilitate supply 
of liquid from the chamber. 

46 A container for containing liquid, for example ink or 
a liquid to be used in combination with ink, for use 
in for example, printing on a print medium, the con- 
tainer comprising at least one chamber containing 
liquid retaining material and at least one liquid res- 
ervoir chamber communicating with the at least one 
liquid retaining material containing chamber by 
means of a communication port, the at least one liq- 
uid reservoir chamber having means defining a liq- 
uid passage or channel, for example a groove, ex- 
tending from the liquid reservoir chamber at least to 
said communication port. 

47 A container having the features recited in any one 
or any combination of the preceding claims, a print 
head having such a container or a recording appa- 
ratus using such a container. 



43 A container according to Claim 31 , wherein a bot- 
tom surface of said second chamber is inclined. 

44 A container according to claim 43, wherein the in- 
clination is such that portion adjacent said second 
chamber is lower. 

45 A container for containing liquid for use in, for ex- 
ample, printing on a print medium, the container 
comprising at least one chamber with the chamber 
(or at least one of the chambers if plural chambers 
are provided) containing liquid retaining material 
and the interior of the liquid retaining material cham- 
ber and/or the liquid retaining material being 
shaped (for example by the chamber having projec- 
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